The recently described, terricolous and corticolous, sorediate lichen Lecanora flavoleprosa (belonging to the L. symmicta group) is for the first time recorded from the Carpathians. So far, this rare European species has only been reported from a few localities in the Austrian and Swiss Alps, and Fennoscandia (Norway and Sweden). In this paper several records from the Polish and Slovak Tatra Mts are presented, most of them found recently, but a few also discovered during revision of old material collected by Z. Tobolewski. The ecology and chemistry of the taxon, and differences from related sorediate Lecanora species are briefly discussed.
Introduction
During recent explorations of the Polish Tatra Mts (mainly the area of the subnival belt -the highest climatic-vegetation belt of the Carpathians) the first and second author discovered many samples of a yellowish, sorediate crustose lichen covering mostly plant debris and bryophytes between rocky crevices. Most of the specimens had biatorine apothecia, narrowly ellipsoid, thick walled simple ascospores, brown crystals in the epithecium (dissolving in KOH), as well as usnic acid and zeorin as major secondary metabolites, which are the main characters for species of the Lecanora symmicta group (Brodo & Vänskä 1984; Tønsberg 1992; Printzen 2001; Printzen & May 2002) . The comparison with the holotype of Lecanora flavoleprosa (Tønsberg 3987, BG) and TLC analyses revealed the presence of the unidentified xanthone 'flavoleprosa unknown' and convinced us that the specimens represent this taxon (Tønsberg 1992 ), which has not yet been reported from the Carpathians.
Most external and internal characters of L. flavoleprosa from the Tatra Mts correspond well with the description by Tønsberg (1992) based on a few corticolous samples, but their apothecia cover a much wider spectrum of colours from yellowish beige or greyish green to brown, blackish brown or almost black (Figs 1, 2), sometimes with an aeruginose tinge. Moreover, the morphology of the thallus seems to depend on the substratum, being usually almost leprose when growing on plant debris, but areolate-sorediate when covering wood or bark.
In the Carpathians, L. flavoleprosa is found to be growing usually on humus and plant debris, or sometimes also stems and twigs of dwarf shrubs, in open, mostly well-lit places of the subnival and alpine belts. Here it is accompanied by Caloplaca ammiospila, C. cerina var. chloroleuca, Cladonia coccifera, C. macroceras, C. trassii, Flavocetraria nivalis, Lecanora epibryon, Lichenomphalia umbellifera, Micarea leprosula, M. lignaria, Ochrolechia cf. inequatula, Parmelia omphalodes, Pertusaria oculata, Pseudevernia furfuracea, Thamnolia vermicularis. Apothecia of one specimen (Czarnota 4972, GPN) are also infected by cosmopolitan lichenicolous fungus Lichenoconium lecanorae (thus L. flavoleprosa is a new host for the parasitic species). It occurs also in the lower montane belt on small roots of Picea abies in underhangs along mountain streams. In these cases L. flavoleprosa usually forms apothecia and thalli with more delimited and often separate soralia in contrast to the mealy and almost leprose thallus when growing on plant debris and humus.
Lecanora flavoleprosa seems to have a borealmontane distribution. Perhaps it is a postglacial relic, known so far only from few montane localities in Central Europe from Austria (Tønsberg 1992) and Switzerland (Scheidegger et al. 2002) and two localities in Scandinavia (Tønsberg 1992; Nordin & Hermansson 1999) . suggest that L. flavoleprosa has not invaded recently but was also formerly an overlooked member of the Tatra's lichen biota. There are several other, yellowish, sorediate Lecanora species containing usnic acid and zeorin, namely L. orae-frigidae, L. expallens and L. perconfusa. Lecanora confusa, L. americana, L. strobilina and L. substrobilina, producing also the same major secondary substances, are usually esorediate, but L. confusa and L. strobilina may occasionally produce poorly delimited soralia or granules.Śliwa & Wetmore (2000) discuss the similarities between some of these species (as well as L. symmicta) within the L. varia complex. Lecanora perconfusa is only known from Baja California. Of the European species, L. orae-frigidae, frequently found on wood along the sea shores in the arctic and boreal regions of the northern hemisphere, was previously treated as a member of the L. symmicta group or even as a variety of L. symmicta (Brodo & Vänskä 1984; Westman 1973) , but seems to be more closely related to species of the group around L. expallens and L. confusa as already suggested byŚliwa & Wetmore (2000) . Its apothecial margin, similar to L. expallens, is usually lecanorine, persistent and sorediate. Lecanora expallens, occurs on wood and on acidic to eutrophicated bark, and is known throughout Europe as well as from other continents (e.g. Santesson 2004; Fa ltynowicz 2003; Llimona & Hladun 2000; Galloway et al. 2001; Kurokawa 2003; Ravera 2001) . Its thallus is sorediate with sulphur-yellow, effuse soralia, unlike the ones in L. orae-frigidae, which have a blue-grey tinge and are welldelimited. Lecanora strobilina is corticolous in North America and rarely found in Mediterranean regions of Africa and Europe (e.g. Hawksworth & Dalby 1992) . It differs from both previously mentioned species in having decarboxysquamatic acid (Printzen 2001 ) and a usually granular-warted, esorediate thallus, which only rarely produces soredia-like granules (Brodo & Vänskä 1984) . Detailed descriptions of these species, discussions of similarities and taxonomic remarks are presented for example by Brodo & Vänskä (1984) , Tønsberg (1992) , Sliwa & Wetmore (2000) and Printzen (2001) . Some of P. Czarnota et al. the species mentioned above as well as Lecanora flavoleprosa are sometimes found sterile and then the differences in their ecological requirements and chemistry (Table 1 ) are helpful to recognize them. Another unrelated but similar, sorediate, yellowish lichen is Biatora flavopunctata (formerly also treated as a member of the L. symmicta group by Tønsberg 1992), a common epiphyte in subalpine regions of Scandinavia (Tønsberg 1992) , the Alps and western North America, which, however, produces atranorin, isousnic and stictic acids as well as the xanthone 'flavopunctata unknown' not detected in any species of the L. varia complex. Chemical and morphological affinities to L. flavoleprosa are also found in the widespread, often epilithic Lepraria ecorticata (formerly placed within Lecanora) and in the Arctic Lecanora straminea, which differ however by the lack of 'flavoleprosa unknown'. Moreover, Lepraria ecorticata has an effuse, completely sorediate, typical Lepraria-thallus (Kukwa 2006) .
Discussions on how to delimit smaller infrageneric groups within the Lecanora species with usnic acid are not yet finished, despite some recent works on this subject (Arup & Grube 1998; Printzen 2001; Printzen & May 2002) . Printzen (2001) distinguished the L. symmicta group with a biatorine amphithecium from species around L. confusa with a lecanorine amphithecium but without a distinct cortex. On account of its biatorine amphithecium (Fig. 3) , L. flavoleprosa together with L. aitema (sometimes treated as L. symmicta var. aitema), L. luteovernalis (Brodo 1981) and L. brucei (Printzen 2001 , as Lecanora sp. 1; Ryan et al. 2004) would belong to the L. symmicta group. However, intermediate forms are found, e.g. in L. ramulicola, and it is so far unclear whether the distinction of the two groups is really justified (Printzen & May 2002) .
